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（Xylocarpus granatum）、海莲（Bruguiera sexangula）、角果木（Ceriops tagal）、




的密度均小于 0.800 g.cm-3；而真红树植物，除瓶花木和红榄李（Lumnitzera 























































Researches on mangrove zonation and its control mechanism will help to 
understand how mangroves adapt to their environment and also can offer basic theory 
for mangrove restoration. In this paper, we surveyed the distribution pattern of 
mangroves along Wenchang River and tidal distribution at Danchang Village，the 
northeastern part of Hainan Island of China, Qinglan Bay. We also investigated the 
differences in propagule buoyancy between true mangroves and mangrove associates 
and observed dynamic density, buoyancy and root initiation of mangrove propagules 
immersed in seawater with different salinities under natural conditions. Besides, the 
relationship between changes of propagule density and intertidal distribution pattern 
was discussed. Main conclusions are as follow: 
1 The intertidal distribution pattern of mangrove species 
(1) The intertidal distribution of mangrove species in different transects of Wenchang 
River was not consistent. The tidal elevation of mangrove species gradually 
decreased from downstream to upstream. 
(2) Zonation of mangroves in Danchang Village was obvious. Based on sequencing 
score and tide elevation, the sequence of mangroves distribution from seaward to 
landward as follow: Sonneratia alba, Avicennia marina, Aegiceras corniculatum, 
Rhizophora apiculata, Rhizophora stylosa, Bruguiera gymnorrhiza, Xylocarpus 
granatum, Bruguiera sexangula, Ceriops tagal, Lumnitzera racemosa, 
Scyphiphora hydropyllacea. 
2 Propagule densities may potentially lead to mangrove zonation 
(1) Mangrove associates had significantly lower propagule density than true 
mangroves (P<0.05). Except Hibiscus tiliaceus and Barringtonia racemosa, the 
densities of the propagules of mangrove associates were lower than 0.800g.cm-3. 
While the densities of the propagules of all true mangroves except Scyphiphora 
hydropyllacea and Lumnitzera littorea were larger than 0.800g.cm-3. 
(2) Eight mangrove species were chosen to measure the effect of water salinity and 















floating time had significant influence on the density and buoyancy of mangrove 
propagules. The proportion of floating propagule in Nanxing was larger than those 
in Hengshan bridge and Bamenwan，because the salinity in Naxing is highest 
among the three locations. Except Lumnitzera littorea, the dynamic densities of 
five mangrove species’ propagules were higher in Nanxing than in Hengshang 
bridge and Banmenwan after 20-d floating. 
(3) The influence of change in propagule density on buoyancy was significant. If the 
dynamic density of propagules was much larger or lower than seawater, the 
changes in propagule densities had less effect on the proportion of floating 
propagules But when dynamic density was close to seawater, tiny fluctuation of 
dynamic density can strongly influence the proportion of floating propagules.  
(4) Dynamic density of propagules was significantly negatively related to sequencing 
scores and tide elevation of mangroves. Mangroves found in the seaward and deep 
water portions of swamps had larger dynamic density of propagules than 
mangroves found in the landward and shallow water. This suggested propagule 
density may potentially lead to mangrove zonation. 
Efficient dispersal of mangrove propagules determined their possible range of 
distribution. The dispersion pattern not only determined the potential area of plant 
recruitment, but also served as a template for subsequent processes. This research 
suggested the density of propagule including static and dynamic density directly 
qualified buoyancy character of propagules, and made propagules have the ability of 
drifting at high or low intertidal surface. Combining with other factors such as 
predation, salinity of seawater, waterlogging, physical and chemical properties of soil, 
the reason for distribution trait of mangroves may be well explicated in term of 
density of propagules. 
 




























（Tomlinson 1986；Mcleod & Salm 2006）。近一个世纪以来，红树植物的分布
格局问题一直都是红树林研究的热点（Watson 1928; Davis 1940; Macnae 1968; 





























更密切（Wang & Wang 2007）。通常红树植物分布在南北半球海水等温线20℃范






布的北界是福建福鼎，人工引种的北界为浙江乐清（Wang & Wang 2007）。 
 
图1-1 红树植物全球分布范围和6个生物地理分布区（Duke 1992） 
Fig.1-1 Worldwide distribution of mangroves (solid coastlines) showing extent within six 
biogeographic regions (Duke 1992). 





度都不相同（Tomlinson 1986; Hutchings & Saenger 1987）。以本初子午为分界线，
分布于东半球的红树植物种类比分布于西半球的多（图 1-2）。在东半球，澳大
















图 1-2 红树植物在东、西半球每15°经度的大约种类数（Tomlinson 1986） 
Fig.1-2 Approximate number of mangroves per 15° of longitude in Western and Eastern 
hemispheres (Tomlinson 1986) 
哥伦比亚、巴拿马等太平洋海岸的红树植物种类 丰富（Duke 1992）。温度和






动性等特点（Lugo et al. 1989; Gordon 1993; Medina 2005）。红树植物沿河空间分
布可以由出海口沿河上溯至其分布的上限，平均分为三段：上游、中游、下游
（Duke et al. 1998）。由于淡水的注入、降雨、潮汐等因素的影响使沿河各段海
水盐度波动很大。通常下游的盐度很高，上游的盐度很低，特别是在雨季时，上
游的盐度完全相当于淡水。很多学者认为红树植物的沿河分布与水体盐度有关
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